-and flow-duration data from a previous report by Feder and others (1969) . These data, in conjunction with streamflow measurements -made during water-quality sampling, were to be used for planning -^and design by federal and state agencies and in a study of the effects of abandoned mines and tailings piles on ground and surface waters in the Joplin area (Barks, 1977) .
IP
The gaging-station network that provided information on the streams of the Joplin area is shown in figure 1 . This network here) consisted of continuous-record gaging stations, where a complete record of stream stage and discharge was collected, and partial-record stations, where only low-flow or peak-flow data were collected. f\
In addition to data from this network, low-flow information was |\ obtained at additional stream sites during basin seepage runs and is presented in the report by Barks (1977) .
The continuous-record stations provided the most complete basic data for the study. They v/ere also used as index stations in defining low-flow frequency data for the partial-record stations. The follvjo'ing example will Illustrate the use of figure r» .
ssume that an estimate of the 100-year flood is heeded for a site near Joplin on a stream draining 50 mi^.
Step 1: Determine the elevation of zero flow at the upper end of the first.riffle downstream from the site.
The point of zero flow will be the deepest point along the riffle. Assume that the elevation of this point is about 950 ft above mean sea level.
Step 2: Determine the flood height graphically from figure % for a 50 mi2 drainage area and a 100-year flood to be about 16 ft. The same value may be obtained by using the appropriate equation shown on figure ff (H100=7.95A0 ' 173).
Step 3: Add the elevation of point of zero flow to flood height from figure ? and obtain an elevation of approximately 966 ft for the 100-year flood..
Effects of Urbanization on Peak-Flow Frequency
The effects of urbanization on the peak-flow frequency equations of table 7-can be estimated by a method proposed by Gann (1971) . Although it is a highly generalized method that applies only to small urban basins (£50 mi 2 ), it will be useful for planning and design purposes in the Joplin area until more definitive urban runoff data are available.
To utilize this method, four data .items are required: (l).the percent of impervious area in the basin, (2) the percent of area served by storm sewers, (3) the area and slope of the basin as defined in the glossary, and (4) The following example will illustrate the use of these procedures for urban basins. Assume that the peak discharge for the 100-year flood is needed for a small basin near Ooplin where the projected degree of development will be 40-percent impcrviousnoss in the basin and 10 percent of the area served by storm sewers.
Step 1: From a topographic map of the area, compute the drainage area and basin slope. Assume that the drainage area is 10 mi 2 and the slope is 30 ft/mi.
Step 2 Step 3: Using the projected degree of development, enter figure ? and select the ratio R-j to be 2.5.
Step 4: Using the recurrence interval of 100 years and projected degree of imperviousness, enter figure IQ and select ratio R2 to be 3.4.
Step 5: Solution of the equation Qx=RjRoP2 is the final step.
,200)^10,200 ft3/s.
, The following limitations should be considered in using . these procedures to estimate urban flood peaks. First, these urban fl'ood-frequency relations are highly generalized and only provide a rough approximation of the true frequency relation .for urban areas. Second, the sizes of drainage basins to be considered when using these methods are limited to areas of 0.1 to 50 mi2, Third, the relationships only apply to the condition of areally t>*fm complete.development; that is, they should not be used v/here only a part of the drainage basin, such as the upper half or lower half, is expected to be developed. that specified discharges wore exceeded^during a given period, of record. These data should not be considered probability data in the strictest sense; theoretically they apply only to the period for which streamflow data were used for computations. . 
E AND FREQUENCY OF LOW FLOWS
Low-flow frequency-data for continuous-and partial-record stations are shown in table / . These data were computed by using methods described by Skelton (1976) .
For the continuous-record stations, the method consisted of fitting (by computer) the Pearson Type III distribution to the logarithms of the lowest mean discharges to provide low-flow frequency estimates for each station* For comparative purposes, -the data were also analyzed graphically on log-Gumbel paper, which has a logarithmic ordinate scale and an abscissa scale based on .-the theory of extreme values.
For the low-flow partial-record stations, low-flow measurements were related graphically to concurrent discharges at nearby continuous-record stations. Then 7-day data for tv/o or three recurrence intervals were tranferred through the relationship to obtain frequency estimates. This procedure provides reliable estimates of median values (the 2-year recurrence interval) and estimates of less reliability for more extreme events. However, there is no way to mathematically evaluate the magnitude of the errors involved in the procc^ufire. 
